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I FS <D cDNA tt. -5' ^ mm^TB&^ 6/ycyrrhiza echinata (JJlT^ > ^J"^ t IB 

m-r-So ) itmw^xm^. ^^ts^-(x i$mm-xu2.. 

tifc m^^y^xm^. im^-xms. tmy^xu^) o 
^■^>±m.im9i'ii>i(ifztK -eoD^jgiatt^-f >oa^^(D i/iooo jgjgtiNatP-r 

— 2.7.4'-h'Jt KR^Wy:7^/<y >^^-l'-tf-r>fCg&i^'r'5 2-t K 
(l^#fFS:Ml 1) o JI;h.6)<D^^I4. *i!!^3ilflaT?<D2-t KP^Wy^^/^ 
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/<y >?5^^-ry7^7f?>-va)ffii7KjKJ*:$Mj^-r«5 2-t KP4^i>-r v:7^/<y > 



5 



wo 2004/087909 



PCT/JP2004/004214 



nmm. -r^t^-^ ^-r xa> 2, 7, 4- - h g t k □ 4F->>r v y^y/w^ 2. 3-^ t 

^M-^? # § C t t f=o 

5ij(=ii-r^t<D-efci»o *>*y't7ic^**i^2-t Kp^wv:7^/o>7^t 

K^^—- iff*. iB5»J## 1 lzmt>-t 1 - 3 2 8 CDT 5 y MlB9IJ$'^^■T?L^§o * 
>l/'t7a)2-t KP^ri/'T V:7^y<y K^^— 4f^=i— K-T-ScDNAOIH 

Rff4#^^J|^^f£-fe >^ — f-SfES# PERM P-19257 (WfE B ¥^ 1 5^3^20 
B) tLX^nLtco ^Lr. 6^3^ 1 SBlZZf^^y^h^mizm-^K 

m^mn^^W * gfE#-^ FEM BP-08662 A<# $ ;KT l^ ^ o 
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\^1^i^\^l"^MMVSi Saccharomyces cerevisiae BJ2168^ (— >=l±, 
Nippon Gene Co.. Ltd.), ^Sffl^^ ^ — t Lrf*. pYES2 (-< > h Py>|±, 
Invitrogen Corporation) . pESC-LEU (Xh^^i?— >^t, Stratagene) ^ 
pESC-TRP (XK^^i?— Stratagene) ^ pESC-HIS (Xh^^V— W±, 
Stratagene) iS:t*A«^(f C.jfL-So 

— 4fT?&§, 2.7,4'-K'j t Kp^W v:7^/<y >7^t K^^— Hf (^•I'-tf'f 

4'-t KP^i/i*$Mi:-r<5ti(Z)T?fcor, iB5«#-^3lca3h"ri -3 1 

^*<DT?. Ji^SIE^<*t LTIi. mm.. £ co//(:^ffilM) 35i«»*L<. 

PERM P-19256 (WfEB^JiEl 5^3^2 0 0) irLT^fELfcc -eUT. ¥J?fel 
6i^3^1 SHfc^iT'^xK^l^fcSoXHBII^fE^^^tL. git#-^FEl«i( 
BP-08661 T&^^rf^jKrt^-So 

lZt£¥-ip. Ll'^WMlt Saccfyaromyces cerev/s/ae BJ2168:^ (—y7\^^i>—>^±. 
Nippon Gene Co.. Ltd.), mmm^<7 ^ — t LXlt. pYES2 (-Ofcf hP^^ll, 
Invitrogen Corporation) , pESC-LEU (Xh^^i?— Stratagene) , 
pESO-TRP (Xh^^i?— >a, Stratagene) , pESC-HIS (Xh^^i?— 
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Stratagene) tSi^ii^mii i^^^o ^itte^t IFS ^=3— K^-Sjt-fe^i: ^l^^l:: 
^^^AjtiMM SaccharomyGes cerevisiae BJ2168 t5^l±-^^/<X VfkM^^^ 

^^^filf#ff^^SfE-t2>^— gfE#-l-FERM BP-08663 (^ItH^^I 6^ 
3^ 1 5H) irUr^ltLfco 

Kf-S cDNA -J? P— ->'Jf<7>giBJg|T*fc'So 

@3Bf*. ^^V^-t^Jfe^-^y^mtKDiife^tD^ISSfe^^^^-ro (G. 
echinata Dehydratase = *>y't7HIDM, Soybean TC98460 = ^-f XHIDH) 

g|4(*. 2-t Kp^e/'fv:7^/<y >7^t K^^—- tf^^il^ajH p lc^p 

S 5 1±, it^^l5l=SU^;i/$^f RT-PCR ^«f/^^— >$^f o 

@6tt. IFSi:HIDHjfeSI-K^S(±^, IFSSIIKPS (i^^S) , =J>hP-;U 

HPLC ^ PT h^^A^^-To 

2-t KP^WV^^/O^ii^t K^^-4f(ci|-r'5}b^ *f|BJ-e. fTSy 
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mMm^mmmz.mt^2 tit. 2-t Kp^^wv^^/o^^t k^^—- e 

*(o^#t?cit$si^-r§o mm. nm. mA^^^ti^r^jmomit. m 
^it. 1-2 0^. $f^L<tti ~i o<@. ^rci ~5^-e&y^^o t 

m^l*. Ala. VaU Leu fc^J:l^ Me Ser JzU Thr Asp fcJctKGIu r^. 
Asn *5 ck G I n F^s Lys *J J: Arg fH. Phe J: ?^ Tyr ^(DS^-efe «S„ 

Kfciit-'SA^s :^Mmv. [^mm^mmmzmir^A tit. 2 

( 1 ) it^mm 

^-f-trV^. ^-XT--r>. tz:ti3-lyklt. x^x h^-»7^-xtt 
(Extrasynthdse) A^ . (./f^ -jr ij Zy^zi > cfc p-=- h P :7 1 — /I/^i^f* 
i/^va (Sigma Corporation) A^&#fc„ ^Jj-yU^y 

2,7,4'-hU t KP^Wy3/^y<y> (imi^^Cmi 3) feJ:Uf2.7-i?t K 

■T'Sf^-fe. 2.7,4'-hy t Kp^wy:7^/0>f4, cyp93C2 (ifs) ^^i^-r 

^^eS^PV— A. y<7>r g^<jf*-> (Llquiritigenin) . NADPH ^-f >it-3. 
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T^y i/;H.-^5^;*--> (SAM) . 2.7.4'-K'J t Kp^Wv:7^/V>. 

^x. 2, 7, 4- - h g t K p ^i^-f V :? ^/<y > 4' 5^ h ^ >x 3? x ^ —if 

(HK'ORIT) <DSCS;:g^^^^i^^X^;i/-^tttb U * TLC T?^^. ^ ^, 

fC HPLC -effi^ LTiiM Lf=o 
2,5,7,4'-7=' K^fc KP-*-Wy:7^/^y X*. CYP93C2$|i3g-r'S^(D5 

^pv—A (imffSiiRi) ^ -^y>y->docfeofNADPHi:(D>f>4=-a. 

^— *>3>fzJ:oTlliSLfc„ ^^#) (Rf 0.30) I*. «>y ^-i^'^I/^g^? p-7 K 
^=7"^^— (TLC) [Kieselgel F254 Merck Ltd) ; i#Jgfi K;i/X 

(2) mmvt 

*>y'!7(0^^«fflfla (Ak-1 ig) (im^SiiRi ) ictnor. ^vy-i? 

G>^&tX^S!A^C>f^^Lfco Ol—y^^\^:^^WL (1//g/ml) &l/N6-K>i;;u 
T^—'U (1/ig/ml) ^^Wr-S 1/2jiSa)Murashige-SkoogJgife (0. 3%(w/v) 

e?x^>^A-T?@ib) i2B#r^3feMit (6.ooo;b>7x) /\2^m^m-^^ <P 
;n?JSii X u — «i3g LfeSBua J: y c DMA ^ -r u — ufco 

Jg§|!K!ll*2, 4-i?^PP-7xy:V-i/it^ (O.ljwg/ml) t * ^K^^- > 

(0.1//g/ral) ^ifflMurashige-Skooglgifeiia, BtRffl?!^}?^ Lfco xg->^— ilfl,S 
f* 0. 2% ( w/v ig^jS) (D^Stt tiii^ > e h P >7* >4±. I nv i trogen 
Corporation) $MffiLrfTo/c 4) » 

iG/yoine maxL.^±i^: S— 7|%^4±. Tohoku Ltd.) tt, tK 

w 12 ^K/Bt 12 ^^^^:^^5^#■t?^s^? 1 mm^3:^-^tz. 

(3) ^miAm2i^(DiiM 

gjttt-#-^r 4''c-^frofc„ XU*>^— (24B#Fig) ^(©^^y-t^SNBflS (10 
g) &^Uf4l 3l§$(0^>fX<D^^ (10 g) 10%X^P-Xfe,feUtl4 mM 2- 
^;i/*::^Kx^y-;u$^t?100 mM 'J >M* U A^SJS (pH 7.5) 10 mi 
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HfT?MiaU 10.000gt?10»r^i^iC>»^Lf=o -hjS^2.5g<3!>Dowex 1-)(2 (100 

mn'jym^'j'^pM.mmmx'^mit. ph7.5) tm-^L, mm 

ij-^ Sephadex G-25 tJ "^J^XMik 10%X-^ P— XfecfcO? 14 mM 2-^ 
hx^ y 100 niRJ U >mi] U -t^AM^jS (pH 7. 5) (zJ§«|LT'y -fe-f 

(i^600//g^>/«^M/ml) „ 

(4) 2-t Kp^W V:7^/<y >7^t K^^—- lfO!)T';/-b-r 
2.7.4--hU t KP^i/-r v:7^/<y 2.7-i?t KP^W-pt h4^v-f y 

:7^/\V>^fctt2.5,7.4 -^h^t KP^i/-rV:7^/W (#5 nmol) 
t?2-^ h^i^:"^^^'— ;HC®^^iSlgjS$j!ia^ (^#M : 100/i I) , 30W 10^ 

2, 5, 7- h 'J t K P ^->-4- K4r t^-f V :7 t ^ — tf ( ^7^* ~ 

L/c2.5,7,4'-7^ h^t KP^W V7^/<y > (10 nmol) A^^H? 
HK'OMT (Ijug) , 1//mol ^Tt^^ i/;i/-L-^ 5=-;^-— > (SAM) t =t, IZ SO'tS'l? 
15 ^^-f ^^iK-hUfco 

;BIILfcit^x5^;uttm#i$li^^:*,>y.t7 hidm (i//g) t30'XiX^oi^m 

— (HPLC) X^mLtzo ^^'H-OtSJzUyzt-Jl.^y ^-.^l^^igfCOtiPLGlt, 
Oapcell pak CI 8 MG ±=7 A (4. 6xl50mm ; «^^4±, Shfseido Co.. Ltd.) $ 
mi^XAO'Xi (3gMo.8mi/niin) rfrofc (|^i|#f|:S:8K 1 2) „ ^fiB^iifi^^y 
39ii^^7K$fflL^fc, 40 ^OFbI/c 35%~55%fc;&:-5 J: ^ /cEj|iy^i?x> 
ht?^tti*-l*fc„ 5-t Kp+WV:7^7KM*. Capcell pak C18 MG*^A 
(4. 6x150 mm ; M^MU. Shiseido Co. , Ltd. ) ^fflLNT 50%.?< ^ y — ;i'7K 

(y-x^-r >(Dii^) ^fctt 55%.>t ^ y -;u7Kj#j^ (e:*-*->A<z>^ 
■&) IZ J: or 40*0 (ggao.S m !/:»•) t?^ffi^Lfco 
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tZo 

^^y-j? AZapll cDNA ^-fl^^U— $ Exassist ^T— (X 

h^^i?— >tt, Stratagene Corporation) t Eco// DH5 a F'IO(^>tfhP 
I nvltrogen Corporation) ^ffll^•C //7 i^/Vo excision IC J: y -77— i? 

■^T—i^S K(*DH5a F' IQtC#A**L. Eco//m^lt. Luria-Bertani (LB)/ 

T>ei/'j> (so/zg/mi) m^yiy-\-±vmmLtzo ^:^u-^A^C)LB/T 
>ei/u>jg^jgi*3fcf?i3o.oooa>^i^m (£ CO//) mmmmw^^^'eii'^ty 

5 0<Z)$&a: Lfc cDNA ^mzf—Jl^^mm Ltzo 5mM IPTG LB f^W^UkX-^m 

> (0.4 nmol) izmM^iDlyV^ HU'OMT (50 ng) ^lJa?L (|^#ilFXgRl 2) . 
0.4 nmol S-Tt*/ i/;H.-[^^;U-^*C]^5^:*-r:> (TOSAM^ 2.26 GBq/mmol. 

Amersharo Biosciences Corporation) 
TT-30°CT*3:a-FHl:>PU>r>^i^-KLfr (^#* : 50jU I) „ 25?|C. 
— ;UCD)attait) (100// I) ^;l-^q^lC*ax.. 30'^X^i^lZ'l0^m^>^o.^— 

i/ 'J * TLC [LK6DF ( "7 h T >1±, Whatman Ltd. ) ; mmt^ P P t^^UA : 
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T-tr K>:25%7'>=E-7'7k=70:29:1 ; 2.7-i?t KP:^i/-4'-^ V:7^ 

/<y > (Rf 0.15) . (Rf 0.30) j-eMiSL. mm^mmm 

(Typhoon 8600. T^i^^^ /<>f :t-9-^xr^;^^. Amersham Biosciences 
Corporation) lZ^':>Xi^^Ltco TO ^.^>^^^Lfcll14:^-JU 
^ijfea)X^g-^>>^<D/i:^(cS^L. /h^L^1^-rX 3.000 ^P->/:f- 

K^EIJIRL. hi/— (LI 0-4000, Tn^tt, AlokaCo., 
ltd.) ^mi^X^<7 ly^^ KlBflJ^gti^ Lfco 

(6) f//iwt^^<o^-{ X com (D<7P— — >y 

tKU (a) + RNA^RNeasy Plant IWini Kit (^TV^tt. Qiagen Ltd.) ^ffl 
t^T^>fX<D^^AxP,^ltL. cDNA ^ Ready-To-Go T-Primed First Strand Kit 

^'^'^^'^■^'^^^^^V-'i o^>7>,^±, Amersham Biosciences Corporation) ^ffl 
l^X-^f^LfCo JVcfel ^tzltBamfA (T^TJ^f) ^^t? 2 0(0 PCR 

7-r-7~l*. mt^Z3 K>fcJ:U:$|il:ri K>iB51J*it^-r'5^>rXEST 05 TC98460 
<0=l--Kfil^ANe»SffU/i: (TC98-Fow^ GTCAIAieGCGAAGGAGATAGTGAA (IBJiJS^ 
5) ;TC98-Rev. AGOa^ICCATCAAACCAGAAAAGA (lB5»JS-^6) ) o "^^-l"??— fc«fc 
iX^igt Lr^-rXcDNA ^fflU/cit^^ (RT) -PGR (C«):oTfie>;Kfc cDNA 

(Wm It. pT7BIue T-^^^- /W>n, Novagen Ltd.) ICJ^^J^^, 

(7) :;fell»f=*Jlt§*>:/H7 HIDMn^XS^-(X HiDHowmsm 
Nd€\'^fz\%BamW^ (T^-^^f) $^t?2O0!)3^^-f7— fi, tt>V^ 

H I DM (D =1 — KMJ^7^l^ iSti- L (GeDchy-F, GTCAWGCCTTCTTCAACCTCAAC (@B5II 
#-l-7) ; GeDehy-R, CTG6AICCTCAAACAA6GAAGGAA6 (iB5«##8) ) » A^V-i? 
f/ZQ^fj-^i^m^HtzPCR^J^^O A/cfel-BamHi ^^^^>h{±^ pET28a (J /K^> 
tt Novagen Ltd.) <Z)^j£f <5SPfi[fC^ P — - >^Lfro *P>fZ, >7P--->>f 
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Ltz^^Xcmk i///Dfd <0 Afdel-BamfA :7 7^^>>K4, pET28a (Dj^JS-T-SSPfe 

— i:— ^(Zj^a^^^^Lf- CO//BL21 (DE3)m(43 CC-ea 0ml <D 5 O //g/ml 
* -f V > & t ^ (ST > t° U >^1M<D IB/T >i^kf'J >i^i^ip "?? 0D600=0. 4 
^■elS^^F^L/bo IPTG 1. OmM fC^C-S J: -5 (CSiAn$;h.. 6 f^m 3 O 

>:^a.K-K^^fco ^>\/'^ HIDM*Jj:Z;r-f XHIDH tt. HisTrap Kit 

Amersham Biosciences Corporation) 
t^"r HIDMiQ^XS' HIDH%m E col i (Omttm!^;^^ e>^Sg^;Kfco 

(8) 2-t KP^WV:7^/0>*»^— -tf(IFS)t2-t Kn^w v:7^ 

^y^*:/y'!7(D IPS (CYP93C2)$®^^7?SIS*-Br-5fe«>a>^^;^ — (pYES- 
CYP93C2) \t.tm^-XW. 1 1 IC|B« Lfc^,a>^fflixfc (CYP93C2 jl^^ 

<Da-Kmit$. SS^:gK>7^ — (pYES2, -f>eWPy>1±, Invitrogen 
Corporation)0:«r^/7 | X^S14:;fP^— ^ GAL1 (DT3SE<D /iQb/?! <!: EcoFX 

1±«fci^)a>^^^-(pESC-HIDH)(*mTa>J:5rcLTf^J|gLfc„ AT/oI §P 

^ (T^T?^-f) ^#*nLfc2«(7>:^^-r-7--[HIDH-Fl (5' - 
G66GCCC66ATCCATG6C6AAGGAGATAGT6AAA&-3' (iB5JJS-^9) ), HIDH-R1 (5' - 
6GGAGCI0GA6TCAAACCA6AAAAGAAGC0-3' (K5>J##1 O) )]$^ ^-l'X2-t KP 
^'>-< V:7^/V >-r t K^^— 4f (HIDH)(D3— K^Jg6A^6»^tfLfco ^^-C 
•7— KODtHU^ ^— Hf (^#J|&, ToyoboCo., Ltd.) ^ * ?>f3^S!i: LT^-f 
X HIDH cDNA ^ffit^r PCR (98°CT? 15 |j>, 60''C-^ 15 74*'CT? 30 15 -t^-r 
^;i/) ^ffofco itijiijgJ^^/lo^l. >r/;dt?ML. ^S^M'<^^--(pESC- 
Leu, X v—^tt, Stratagene)©**^^ I — XMStt:^P^— :5» 6AL1 O 

T^a>4osI A: >«^£7l ■9--f Klc^^j^A/tf^^^ — (pESC-HlDH) ^f^^Ufc„ 
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XU>7 KPtKU— t/3>^il (Cellject Duo. V—=EJLU<; hP^tt, Thermo 
Electron Corporation) ^^I'^XMM Saccharaaiyces c0rev/s/ae_B^i2^6S^ia: 
prcl-407, prbl-1122, pep4-3, Ieu2, trpi, ura3-52) (— 'y7tC>v— Wippon 
Gene Co., Ltd.) ^MM^^Ltzo X h PtKU— > a X^-y— h P 
>^ (Thermo Electron Corporation) ^b^it^'^'&^^Cl^oTff o/co l&M^ 
W^Wlt, yeast nitrogen base without amino acids (6.7 g/l, -Ot: hP^ 
>^t, Invitrogen Corporation) , ^;i/ri—X (20 g/l), KU^I-:7rX20 

mg/i), m^izo g/\)t:'^tyi^mvm^Ltio &iT(03m(r>m^?LmM'&i^mL 

fc : (1) n > h P— (pYES2 t pESC-Leu ^ BJ2168 ^IC^A) . (2) IFS 
^^S^S (PYES-CYP93C2 t pESC-Leu ^ BJ2168 ^*|Z#A) . (3) IFS ^ 2-t K 
P^i/-f Vry^iKj >7^t K^^-Hf^SI=SPS (PYES-CYP93C2 it pESC-HIDH 
$BJ2168 3|*(Z#A) 

(9) *;i/7t?^*>;i/XX7^^— ifjgtia>;i!is 

Xt'^—- Ifjg14(i, 150 mM NaCI fcj:t^750 nmol b-— ^—Jl'^M^^t^ 
50 mM Tris-HCI M^f^ (pH 9.0) 1.5 ml (flCfclt-SlRSfeS 400 nra SO'tJ-eaOSt 
Lfcp-- hP:7xy— ;KD^^JiJt7&^&^alLfc (Heymann 1981) « rlTlRa)-:^ 
^iffFIK^^l/Tt^^ri^-ZUXX-T-^—- if (i/<f^1±. Sigma Corporation) ^llll^M 

tLrmi^tzo oocc. io^PbD ^-ttfe^^y-f hidm. ^^txhidHs 

(1 O) RT-PCR^*f 

mmii^mLtc±>i/oms&its mmmmmisiskmL. 3. e. 12. 24. 48 

mzUMLfz Cnm'fXmi ) « mRNAtt straight A' s mRNA ^H^^Xt^A (y 
/<^>%t. NovagenLtd.) ^ffiUrtttbL. cDNA^^ilgLfco RT-PCR|Cf*, * 

>y't7 H/DjhL /Fsmm^:xmi 2) . »/4'ojifri$mmxm-\ 2) A^e,^tj-u 
g<z)>r >4rj.^— i/g > (941c. 1 ^^r^ ; 55t5. 1 i^ra 72tJs 1 »f^) ^30-9- 
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-<<7;i/^yiiLfco ^mmt. 1.2% (w/v) t^^p— xy;ua>m^i'itiiii-3&Mt. 

y-YK. 4'-t KP^WV^'^Ttfy-f KI«aLJfe 

(Nakamura et al. 1999) „ y-TXtt-T V:?^?!?^®, ^-r4rV>. ff—T^'T 

4'-t K;U^i/;Mb^iJl?&^ (Dewick 1986, Dewick 1993, Aussenac 1998) » U 

$*Lfc 2-t kp^ w vzt=7i\j ^^ti-h-?iti\^^j ^^^ts^xsat-i-ii^ >^ 
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(^^r-tf-f *^&^^f^1 : 2(o:7;j-;i/^y;f!.5^>ty^-if^><7>^^j{it 

2, 5, 7. 4- -7^ t Ka^i/-f y:7^/<y >3&^e><D^— >^T^-r >a)^^$MJS£L 
2-t: Kp^wy:7^/^y xDSSlWjfeBiTKtt. fpmmm (pH 7.5) 

(z>$gm(i. ffitiJaaB&-??-ry:7^?K>$M-r'S2-t Kp^wy:7^/<y 
(2) «^«^^iiix^';-:^>^fz,fe^*>y^-j;<z)2-t Kp^wy:7^/< 

y t K ^ ^ —if cDNA (OlXli 

2,7,4'-hut Kp^wy:7^/<y> (.tmn•xm^) . VoisMiisjzxSTy 

-r -7"-f flS8 Lfc N 5!5^fZ 6 1 X^i?>^#t?jSg|^* i/yr> HI4' OMT 

!|#rF:S:Mi 2) $SS^^^t:>-itTfflt\ ^^|illc["c]-2,7-e?t: Kp^W-^ h 
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•3 u fco 2 o<D zf—jut^ ["c] jt.^ y :fv^ > ^m±-t ^^t m L . 
-ffiSfca^LfcHtt^— ;kd— :^^/h$i^-9--r X 3, 000 <? a—>/zf—ju) 

10 3f—;KD 5^0)1 3isig (^soo^n— . 4 

ms (30 ^ p->/::^--;u) fe«fei^5lHig (3 ^ p->/>^-;u) ox^y— zi> 

irt K^^-- tf/m^5^-rm-a>;feJlM^P->i&#gtLfe (g|2#fii) o 

M^^P— K-rS cDNA ^miRU. *>--^>-9— ^ffll^rlB5O0i^^^Tot=o 
HI DM (2-hydroxyi8of lavanone dehydratase methoxy type) (D cDNA 1 . 1 78 bp 
(05l^U^^K$^U 328(DT5-/M^P— KLTUtr (@3A) „ ^ 
S-§»>/<^M BLAST (http: //www. ncbi. nim. nih. gov/BLAST/)^^1?l*. 
•t7a> HIDM (D^%T 5 y ^la^JI* Arabidopsis thaliana (*>P^ 5t±X-^) <D*t 
M'^>/«7Mt A0%<Om—^ At1g47480. AT3g48690. At3g48690) , 

Nicotiana tabaoum C^/^Z3) hsr203J t 34%a>P— 14 (SAtL##X77136) 

(Pontier et al 1994) , X> K-t?^^ E86 t 31%(3!>I^— 14 (SA*t#-^ 
AB026296) (Ichlnose et al. 2001) . Archaeoglobus fulgidus (»S14^ll$ffl 
M) G>:^);i/7t?^'>;UXX7"^— Ift 32%(©|^— 14 (SAtt#-^ UJIA) (IWanco 
et al. 2000) C tjb^B^ 6,;bMC35:ofco *fc. ^^y-^? HIDM tt*;b7t?^ 

40-'180T5yS^) o 

(His 85-Gly 86-Gly 87 : ^3 A (CfcU^r#'eH^/£iB^J) (i. *;i/7K^*>;i. 
^^■T-^— tz(D^5=— :7IC#^ELTl^fc (Gontreras et al,1996, Laurel I et 
al. 2000. Hosokawa 2002) o * ^V-i? HIDM ^ >/<>7Mt?f*^ — ^MsfeU/t— Hf 
teckt^xx^^—- lfa>i!l^h^-rT— KlC^#^^fcSer^S (Osterlund et 
a I 1996, Gontreras et al. 1996, Manco et al. 2000, Hosokawa 2002) A^Thr 
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^^lcTO$*LTU-S=t,(Da>, UWiOmmh^^T—}: (Thr 173. Asp 272 fc 

cfcl/THis 304) A^*;U7!5:^i/;ux;^T^^— tf^5=— 3^(Dn^l9icga<)t.*if=„ ms 

ArcfcUr. -ISMtDM^ h^-fT— K (Thr 173. Asp ZJZ iSJizl^Hls 304) izlt 

(3) "5?'^^M4a^-r;:^^ij— rcfcft§*>!/'i7i!*t K^^—- trcD^ai^cDNAiO 

^-f X(http: //www. tigr.org/tdb/tg i/gmgi/Os Medicago truncatu/a (^^ )\^'^ 
T rJ-V i') (http : / /www. t i gr. org/tdb/tg I /mtg i /) . Lotus Japonicus ( 5 -^^ 3 ^ 
-b") (http://www.kazusa.or.jp/cn/plant/lotus/EST/) (Asamlzu et al. 2000) 

(Dx>7x:^uxKi/-^>x^y (EST) 7^— x<z>:g|«Ne,, :Lh.^<t>m. 

*<ftCte>*LTt>fco ^i'T-^^^tT?!*. ^•1'XBM177194. L. Japonicus IG^ZZl^ 
M. truncatula TC43540 ^ * WOflJ^^t h*^^— Hf itl^ C^Ji'^K^ 

J^J?e (TSy^U^/Ut?©!^— 14>80%) ■r<5Ct;&<^$*Lfc (®3B) „ ^-f 
XTC98460 ^ 4 ?1^<0^ >60%fl!>p-tt$;^ iK 

tr£//w;ati//aBG456496 tSgjf35:^;K^J^JilSUfc (03B) „ 

(4) :^)>y'^t^-rXcoJ1^^3a^^2-t Kp^W v:7^/V>7=t 

^^Xa)ESTi35»JTC98460tt. ^M^tlfciBJ&U J:tX3^ih=I K>^i^L 

rt^^o cDNA(7>=i— K^J|^$^-rX||^;5x^ RT-PCR T?<7 z;>^L. 
/^//W(2-iiydroxyisof lavanone dehydratase hydroxy type) ttijJ^ Lfco 
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ituti^ism^mmmmi^mm cwz 268(3!>^>^-r:*->e— 5;. m/z 1320 

retro-Oiels-Alder3?^y^>Mf— 5?) fC^oTStMLfco iJ^^T^^ 
HIDMfCj:oT2.7.4'-hU t KO^i^>r V7^/0 >jbNb>d^'a<D^'f -tf-f 

•r ^ifc/l&ai* 2, 7. 4' - K u t KP4^e^-f y >fc^-r§ *CD J: y 74 

la^^^-fXHIDH^, 2,7,4'-hiJt KP^S^'f V:7^/^y >t 2,7-i?t K 

HIDHI4. 2.5.7,4'-7"h^t KP4rWV7^/<y >AxP>0!>y^X7^^>a>^^ 
^MJ^Lfc (@4A) o ai I:i5^-r<k5ic. HlDHa>ifc5Sttl*2.7.4--l-'J t KP 
4rWv:7^/<y >|-^UT^4,^3&Nof-;{)t. »Ja)4'-t KP^i/;Mb$;h,fc^ 

*e>fC, HI4'0MT t2.5.7.4'-7^K^t KP4rWV:7^/<y>feJ: 

IfSmtM V^i'^-i^g >lz J;oT^c,*ife 2. 5. 7- h U t Kp^ W-^ 

K^^W vy^/<y >t'9mtsti^it'^m^i3 hidm ir-r h L 

fcii^fCfi. HPLCVii:ti3->Ati<i^mi^^fc (^4B) » 
(5) ii<K^^^^*>y'i7*JJ:tX^^X<3!)2-t KP4rW V:7^/</>7it 

^$/;bx;^7^^— tffi 2. 7, 4'- h 'J t KP^i/>r v:7^/<y >^JiJi7K L3fe;6>ofc 

(^1) o 
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(6 ) ±>\r^mm<0-P7tJl.=Ey ^-5^>JgK(C*Jlt§it^f|31 
5) o 

(7) 2-t KP^Wy7^/<y>*»^— if(iFS)it 2-t Kn^^Wv:?^ 

iJIH2-t Kp:^WV7^/0 tf(IFS)<i: 2-t KP4^WV:7 

■T'Srt)^. (1) 3 > h P— (pYES2 t pESC-Leu ^BM 
BJ2168«c(C^A) . (2) IFSI^ISS^S (pYES-CYP93C2 t pESC-Leu^PS: 
BJ2168*^tZ^A) . (3) IPS t 2-t KP^W V-?^i^J K^^— If* 
(PYES-CYP93C2 t pESC-tilDH$S^@BJ2168«?rz^A) $ffll>r-rV7? 

3a(Z)g^S^-?-;tx^^1.5 ml (DSDS/hji^f*:j§ife [yeast nitrogen base 
without amino acids (6.7 g/|)^ X(20 g/l)^ K 'J i:^ h 7 7" X20 

rag/i)] T:?-fifelii:-51§S(28t:) Lfco i^'i>lc,fcymt*:^laIl|R^. Ijt/g'^S^^ 
#t?3 ml 0) YPG [-r— X hx4rX h^^ K(10 g/l), ^:^h>(20 

g/l). h— X(20 g/l)](C®^=&ejiLs -%l$«Lr^>/'?<^M^^$ 

^^^-a-y-Co ^'i>{Cckym^I5lHx^, 50 jug :^«J><^-> (5// I tween 80 
hih U\ x^y— ybfcjg^) $^tro.5 ml YP6 U —life 

ttWjS^I^H^. >^>'— ;KC^®L. HPLC : CAPCELL PAK C18 MG 

column (4.6 x 150 mm: ^^^tt, Shiseido Co.. Ltd.); 40'C; 0.8 ml/min:j§ 
^ 30%;< ^ y (0 ^ji-) -50%^ ^ y (30 fz^c^ J: 5 (cHi^^f ^ e?x > h] 

■e<D^^. IPS h 2-t Kp^W If ^ft^^^-li-fc^ 

(3) IPS ^^?tT-SgS$1±fcJ®^K.l^S (2) 7?(*. HPLC±t5y 
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-X7^-r>t 2,5.7.4' K7t KP^i/^ V:7^/<y >G>^^J&<?ri^**Lfc„ 

3 > ho—jvmn ( 1 ) Tsitmit^mo^mtBi^ti^ii^'iitz. ifs 1 2-t k 

3. 2±0. 2 g ( 3 ^<r>mm) ±m. Lfzo IFS $mai?fia^i±fc^^^^©-tf<7> 

^=.:^^'i>^^mit o.8±o.i us C3^3i(Dmm^ t?&y. iFsta-tKP^ 

:$inmX'lt. 2-t KP^'>-f V:7^/<y >7^t K^^—- if$i3— Kf ^ cDNA» 
i^^y^/^ HIDIHL ^^X/Z/ZW^-J/P— — >>f Lfco HIDM fc,J:l^ HIDH (4 4' W 

dpi/;ufc«fetX4'-t KpdF-*>;uasi»^*-r-5 2-t KP4rWv:7^/<y Mcjt 

2,3-7^t K^^—- If (37:i-;U^y:^^>^J?£P0) fccfci;^-rX(D2,7,4'-Kg 

7KP^jsjS(ojt/*gtttt. *>i/'^<o^atttijjfe.fcy 4, 400-900 ^ig<. ite^ 

J^^X.^>/t^gfcJ:t;fflttmi^ttt^-r^X* 2,7,4'-hy t KP^WV37^/^ 

MICfc'S)Ci:$^<^I^LTL^So $t>(-. ^#Lfc*>y'!7iBflSa>HIDM mRNA 
IFS <!: HI4'0MT<DmRNA tP^tC^^'^'SCIfctt^ HIDM 3!)<":7 7j-;U^/ ^-^XD 
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2. 7. 4- - h U t KP^i/W' V :7^/<y VClJfr i>)ei7K7g14$f^ 1 -.2 (DiO^l^M^ 
Lf=o C^fC^Lr. ®^^m^^^-rXHIDH^>/^^K(Djg'|4l*2-t Kp^ 

->-f v:?^/<y >a>4'-t Kp^v;Mk1*ic#t>i6-c!}#mfi*i-e&ofc 
HiDH izmm ur L^-s RTtgiiA^t^o 

$€)fc«i^^L^mmf*. 2-t KP4rWy::?^/</>^t K^^— 

^a>«& 1/50) (a 1 o z.a>yr 5 'J — >/<^^!SA^»i7K* 

p. lobata (>7X-7^) -effi^^tlfr 2-t Kp^W V-^^jt^J >7*t K^^ 
tfO«|fl!tl4^-rXHIDH(DJ^14t--SC-r^ (Hakamatsuka et al. 1998) o P. 
/o/>af5<D^>/^<7mO>^^=^«: (38 kDa) (i^'f X HIDH CDtf-^fS (35.115) irjS 
t^o *e>lC. 2.7,4'-KU t KP4rW V:7^/V >fC^f lobataO^Yl 
K^d»~Hfa>it5g14 (56.8 mkatal/kg^>/<^M) (*. itfe^Sffl^^^-fX 
HIDH<Z>5gtt (43.6 mkatal/mg) i:($(il^4i-^jS&^o l^-^t-miftgiltxZ tfC, 
lobata (O^ ^CD His ?^»l*5g14Jza^-efc^ Z i:;5»^M^^?*LTfc U 
(Hakamatsuka et al. 1998) . His (i*;i/7l?^i/;UXXT-'^— 4fa>MJt 
T— K<Z>T5y ^(D 1 (Satoh and Hosokawa 1995, Wei et al. 1999) „ 

LfcA«or> P. /abataOZ-tll^a^i^^VP^/Wly^lHi'y^—'izitiJJi^T^ 

^$tLrl^^a ;i;h,t>lcf*7^t KP+:J-^irt K^^— tf (Deka et al. 1994) , 
d-TZ^ U:?U>M7=t K^^— (Kaczor et aJ. 1994) . -i^^'Z—JU^ 
'J-teP— JU'J^^T^t K^^—- if (Tada et al. 1994) . T K^^S 
^ (Song et al. 1993) ii<^^Mo Lii^L. ::;h.fe>(D'r t K^^— Hft 
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HIDM/HIDH t<OmVlt3l<7 Kfccfel^TS y ^SB5«(D^aJ&:fflP14l*gd«)& 

HIDM/HIDH t&^§Jg:S[^<D*iU7t?^->;UXX7^^— Hf^^—T^^^f'S^ > 

$^i:^2'-t KP4rWV:77/<>-4-:?f-— ;K3!>Mcii<b35«fe-5 (Bless and 
Barz 1988. Guo et al. 1994a, Guo et al. 1994b) o t aa"?'^ *J,*:tX^^X 

(- J: -S^feiCD (Clemens and Barz 1996, Welle and Grisebach 1988) o L 

P450 tt=fe,iz^t K^^—- ^f3b^zHe)a>SJSlc||J§.LTt^^Brtittt& 

;{)^a>miife^;&^mtt:|CJ5JS LT^^^^T,^ :Lt^m^^tlXl^^ (Pont ier 
et al. 1994, Walden et al. 1999, Ichinose et al. 2001, Tronchet et al. 

2001, Bezier et al. 2002) o cJti^it. mmizm^^^t-^mo^-^mizm^-r 

I^MUWkM Arab/cfops/s thai i ana t^iiXS Nicofi ana tabacumii^l^M^i^Xl'^^ 

A« (imfl=S:iR3. I^#ffxilt7. i^i^ffXits) . }^m^g^f*:<3!>>rv:7^7t?y 

±aai gfefcy^2 ng~4 ng«)y;^XTr^>At^jg$;h.-S<Z)fC^Lr (I^«Nf 

i^5cM7. tmt^xms) . ^-rxa^(Dife«Mi gi5yiy^4 mg~io mg^a^ 

fl)-f V:7^7H> (Aussenac et al. 1998) tSJzWU—b:>^^(D±MMl S 
y^3 rag(D-r V:7^7tl>3&«^]g$*V^ (Katagirl et al. 2000) o '^^/W 
A^^»2-t KP^WV:7^/<y >'^G)ftiii-7P — t 3-t l^a^Sf-i^yy/W >IC 
M^Sll(Z):7P-fca)^^f4. JI^Mfe^Mi/P-r5?:^7::^(cfcct§>rv:7^7|?>^ 
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tzmiMLXl^^ (Liu et al. 2002) „ 

iFs ^m^-^mm^ittcm^^mmtit^x. ifs t hidh ^mmizmm^ittz 
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SEQUENCE LISTING 
<110> ^fe^A 0^^^ Wihon university 

<120> 2-t Kp^->^ v:7^/^y >7^t K^^— 4f^=3— K-r<i>7K'j:s^ U;r 

<130> 10465 

<150> JP 2003-092337 

<151> 2003-3-28 

<160> 10 

1 

328 
PRT 

Glycyrrliiza ecliinata 

Inventor: Ayabe, Siiln-iclii 
Inventor: Aok\, Toshio 
Inventor: Akaslii, Tomoyoslii 



<210> 
<211> 
<212> 
<213> 
<220> 
<223> 



<400> 1 

Met Ala Ser Ser Thr Ser Thr Thr Thr Ser Lys Glu lie Asp Arg Glu 
15 10 15 

Leu Pro Pro Leu Leu Arg Val Tyr Lys Asp Gly Thr Val Glu Arg Phe 
20 25 30 

Leu Gly Ser Ser Phe Val Pro Pro Ser Pro Glu Asp Pro Glu Thr Gly 
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35 40 45 

Val Ser Thr Lys Asp lie Val Me Ser Glu Asn Pro Thr lie Ser Ala 
50 55 60 

Arg Val Tyr Leu Pro Lys Leu Asn Asn Thr Thr Glu Lys Leu Pro I le 
65 70 75 80 

Leu Val Tyr Tyr His Gly Giy Ala Phe Cys Leu Glu Ser Ala Phe Ser 
85 90 95 

Phe Leu His Gin Arg Tyr Leu Asn I le Val Ala Ser Lys Ala Asn Val 
100 105 110 

Leu Val Val Ser lie Glu Tyr Arg Leu Ala Pro Glu His Pro Leu Pro 
115 120 125 

Ala Ala Tyr Glu Asp Gly Trp Tyr Ala Leu Lys Trp Val Thr Ser His 
130 135 140 

Ser Thr Asn Asn Asn Lys Pro Thr Asn Ala Asp Pro Trp Leu I le Lys 
145 150 155 160 

His Gly Asp Phe Asn Arg Phe Tyr I le Gly Gly Asp Thr Ser Gly Ala 
165 170 175 

Asn lie Ala His Asn Ala Ala Leu Arg Val Gly Ala Glu Ala Leu Pro 
180 185 190 
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Gly Gly Leu Arg lie Ala Gly Val Leu Ser Ala Phe Pro Leu Phe Trp 
195 200 205 

Gly Ser Lys Pro Val Leu Ser Glu Pro Val Glu Gly His Glu Lys Ser 
210 215 220 

Ser Pro Met Gin Val Trp Asn Phe Val Tyr Pro Asp Ala Pro Gly Gly 
225 230 235 240 

lie Asp Asn Pro Leu. lie Asn Pro Leu. Ala Pro Gly Ala Pro Asn Leu 
245 250 255 

Ala Thr Leu Gly Cys Pro Lys Met Leu Val Phe Val Ala Gly Lys Asp 
260 265 270 

Asp Leu Arg Asp Arg Gly I le Trp Tyr Tyr Glu Ala Val Lys Glu Ser 
275 280 285 

Gly Trp Lys Gly Asp Val Glu Leu Ala Gin Tyr Glu Gly Glu Glu His 
290 295 300 

Cys Phe Gin lie Tyr His Pro Glu Thr Glu Asn Ser Lys Asp Leu lie 
305 310 315 320 

Gly Arg I le Ala Ser Phe Leu Val 



<210> 2 
<211> 1178 
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<212> DMA 

<213> Glycyrrhiza echinata 
<400> 2 

ctattccatt cttttccgtt ca atg get tct tea acc tea aca ace act tec 52 

Met Ala Ser Ser Thr Ser Thr Thr Thr Ser 
1 5 10 

aaa gag ata gac agg gag ott cot act ctt etc egg gtc tac aaa gat 100 
Lys Glu Me Asp Arg Glu Leu Pro Pro Leu Leu Arg Val Tyr Lys Asp 
15 20 25 

gga acc gtg gag cga ttc eta ggc tea teg ttt gta cca cct tec ect 148 
Gly Thr Val Glu Arg Phe Leu Gly Ser Ser Phe Val Pro Pro Ser Pro 
30 35 40 

gaa gae ecc gaa aca ggg gtt tec acg aaa gae ata gta ate tea gaa 196 
Glu Asp Pro Glu Thr Gly Val Ser Thr Lys Asp I le Val lie Ser Glu 
45 50 55 

aae ecc acc ate tct get cge gtt tac ctt cca aaa ctg aac aac acc 244 
Asn Pro Thr I le Ser Ala Arg Val Tyr Leu Pro Lys Leu Asn Asn Thr 
60 65 70 

acc gag aag etc cca ate ttg gtc tac tac cae ggc ggc geg ttc tge 292 
Thr Glu Lys Leu Pro Me Leu Val Tyr Tyr His Gly Gly Ala Phe Cys 
75 80 85 90 

etc gaa tct get ttc tee ttc etc cae caa cge tac etc aae ate gtt 340 
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Leu Glu Ser Ala Phe Ser Phe Leu His Gin Arg Tyr Leu Asn I le Val 
95 100 105 

get tec aag gca aat gtt eta gta gtt tec ate gag tac agg etc gee 388 
Ala Ser Lys Ala Asn Val Leu Val Val Ser He Glu Tyr Arg Leu Ala 
110 115 120 

cca gaa cac cct ctt ocg get gca tat gaa gat ggt tgg tat get etc 436 
Pro Glu His Pro Leu Pro Ala Ala Tyr Glu Asp Gly Trp Tyr Ala Leu 
125 130 135 

aaa tgg gtc act tct cat tec aca aac aac aac aaa cec ace aac get 484 
Lys Trp Val Thr Ser His Ser Thr Asn Asn Asn Lys Pro Thr Asn Ala 
140 145 150 

gae cca tgg ttg ate aaa cac ggt gat ttc aac agg ttc tac ate ggg 532 
Asp Pro Trp Leu I le Lys His Gly Asp Phe Asn Arg Phe Tyr I le Gly 
155 160 165 170 

ggt gae act tct ggt gca aac att gca cac aat gcg get ctt egt gtt 580 
Gly Asp Thr Ser Gly Ala Asn I le Ala His Asn Ala Ala Leu Arg Val 
175 180 185 

ggt get gag gee tta cct ggg ggg ctg aga ata gca ggg gta etc tct 628 
Gly Ala Glu Ala Leu Pro Gly Gly Leu Arg Me Ala Gly Val Leu Ser 
190 195 200 

get ttt cct ctg ttt tgg ggt tct aag cct gtt ttg tea gaa cct gtc 676 
Ala Phe Pro Leu Phe Trp Gly Ser Lys Pro Val Leu Ser Glu Pro Val 
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205 210 215 

gag ggg cat gag aag age tea ccc atg caa gtt tgg aac ttt gtg tac 724 
Glu Gly His Glu Lys Ser Ser Pro Met Gin Val Trp Asn Phe Val Tyr 
220 225 230 

cca gat gca cca ggt ggc ata gat aac cca eta ate aae cct ttg gca 772 
Pro Asp Ala Pro Gly Gly I le Asp Asn Pro Leu I le Asn Pro Leu Ala 
235 240 245 250 

cct ggg get cct aae ttg gee aca ett ggg tgt cca aag atg ttg gtc 820 
Pro Gly Ala Pro Asn Leu Ala Thr Leu Gly Cys Pro Lys Met Leu Val 
255 260 265 

ttt gtt gcg ggg aag gat gat ctt aga gac aga ggg att tgg tac tat 868 
Phe Val Ala Gly Lys Asp Asp Leu Arg Asp Arg Gly lie Trp Tyr Tyr 
270 275 280 

gag get gtg aag gaa agt ggg tgg aaa ggg gat gtg gaa ctt get cag 916 
Glu Ala Val Lys Glu Ser Gly Trp Lys Gly Asp Val Glu Leu Ala Gin 
285 290 295 

tat gaa ggg gag gaa cat tge ttc cag ate tac cat cct gaa act gag 964 
Tyr Glu Gly Glu Glu His Cys Phe Gin Me Tyr His Pro Glu Thr Glu 
300 305 310 

aat tct aaa gat etc ate ggt cge ate get tec ttc ctt gtt tga acaca 1014 
Asn Ser Lys Asp Leu Me Gly Arg Me Ala Ser Phe Leu Val 
315 320 325 
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cagctagact tcgggttcat tattactagt atgtgatttt gtttgattaa tgttttgtca 1074 
tcaattgatg ggtaataaat tggattaggg tactagg^t cctgaatcat gctcaatttt 1134 
acttttcctg tactattact tgtttatgaa agaattaatg gcat 1178 

<210> 3 

<211> 319 

<212> PRT 

<213> Glycine max 

<400> 3 

Met Ala Lys Giu Me Val Lys Glu Leu Leu Pro Leu Me Arg Val Tyr 
15 10 15 

Lys Asp Gly Ser Val Glu Arg Leu Leu Ser Ser Glu Asn Val Ala Ala 
20 25 30 

Ser Pro Glu Asp Pro Gin Thr Gly Val Ser Ser Lys Asp I le Val I le 
35 40 45 

Ala Asp Asn Pro Tyr Val Ser Ala Arg lie Phe Leu Pro Lys Ser His 
50 55 60 

His Thr Asn Asn Lys Leu Pro lie Phe Leu Tyr Phe His Gly Gly Ala 
65 70 75 80 

Phe Cys Val Glu Ser Ala Phe Ser Phe Phe Val His Arg Tyr Leu Asn 
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85 90 95 

lie Leu Ala Ser Glu Ala Asn lie Me Ala He Ser Val Asp Phe Arg 
100 105 110 

Leu Leu Pro His His Pro I le Pro Ala Ala Tyr Glu Asp 6ly Trp Thr 
115 120 125 

Thr Leu Lys Trp lie Ala Ser His Ala Asn Asn Thr Asn Thr Thr Asn 
130 135 140 

Pro Glu Pro Trp Leu Leu Asn His Ala Asp Phe Thr Lys Val Tyr Val 
145 150 155 160 



Gly Gly Glu Thr Ser Gly Ala Asn lie Ala His Asn Leu Leu Leu Arg 
165 170 175 

Ala Gly Asn Glu Ser Leu Pro Gly Asp Leu Lys I le Leu Gly Gly Leu 
180 185 190 

Leu Oys Oys Pro Phe Phe Trp Gly Ser Lys Pro I le Gly Ser Glu Ala 
195 200 205 

Val Glu Gly His Glu Gin Ser Leu Ala Met Lys Val Trp Asn Phe Ala 
210 215 220 

Oys Pro Asp Ala Pro Gly Gly I le Asp Asn Pro Trp I le Asn Pro Oys 
225 230 235 240 
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Val Pro Gly Ala Pro Ser Leu Ala Thr Leu Ala Cys Ser Lys Leu Leu 
245 250 255 

Val Thr I le Thr Gly Lys Asp Glu Phe Arg Asp Arg Asp 1 le Leu Tyr 
260 265 270 

His His Thr Val Glu Gin Ser Gly Trp Gin Gly Glu Leu Gin Leu Phe 
275 280 285 

Asp Ala Gly Asp Glu Glu His Ala Phe Gin Leu Phe Lys Pro Glu Thr 
290 295 300 

His Leu Ala Lys Ala Met lie Lys Arg Leu Ala Ser Phe Leu Val 
305 310 315 



<210> 4 

<211> 19 

<212> 960 

<213> Glycine max 

<223> DMA 

<400> 4 

atg gcg aag gag ata gtg aaa gag ctt ctt oct eta att oga gtg tac 48 
Met Ala Lys Glu He Val Lys Glu Leu Leu Pro Leu Me Arg Val Tyr 
15 10 15 
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aag gat ggc age gtg gag cgt ctt eta age tct gaa aac gtg gca gcc 96 
Lys Asp Gly Ser Val Glu Arg Leu Leu Ser Ser Glu Asn Val Ala Ala 
20 25 30 

tec eet gaa gat ecc eaa act gga gte tea tec aaa gae ata gte ate 144 
Ser Pro Glu Asp Pro Gin Thr Gly Val Ser Ser Lys Asp I le Val I le 
35 40 45 

gca gac aac ecc tac gte tec get cgc att ttc ctt ccc aaa tec cac 192 
Ala Asp Asn Pro Tyr Val Ser Ala Arg lie Phe Leu Pro Lys Ser His 
50 55 60 

cac act aac aac aaa etc ecc ate ttc etc tac ttc cac ggt ggc gcc 240 
His Thr Asn Asn Lys Leu Pro lie Phe Leu Tyr Phe His Gly Gly Ala 
65 70 75 80 

ttt tge gte gaa tee gee ttc tee ttt ttc gte cac cgc tat etc aac 288 
Phe Gys Val Glu Ser Ala Phe Ser Phe Phe Val His Arg Tyr Leu Asn 
85 90 95 

ate ttg gcc tea gaa gee aac ata ata gee ate tec gte gae ttc aga 336 
He Leu Ala Ser Glu Ala Asn Me Me Ala Me Ser Val Asp Phe Arg 
100 105 110 

etc etc cca cac cac cot ate eet get gcc tac gaa gac ggt tgg ace 384 
Leu Leu Pro His His Pro I le Pro Ala Ala Tyr Glu Asp Gly Trp Thr 
115 120 125 

ace etc aaa tgg att get tec cac gee aac aac ace aac ace ace aac 432 
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Thr Leu Lys Trp lie Ala Ser His Ala Asn Asn Thr Asn Thr Thr Asn 
130 135 140 

ccg gag oca tgg eta etc aac cac gcc gac ttc acc aaa gtc tac gta 480 
Pro Glu Pro Trp Leu Leu Asn His Ala Asp Phe Thr Lys Val Tyr Val 
145 150 155 160 

gga ggt gaa acc age ggt get aac ate gea cac aac ctg ett ttg cgt 528 
Gly Gly Glu Thr Ser Gly Ala Asn lie Ala His Asn Leu Leu Leu Arg 
165 170 175 

gea ggt aac gaa tec etc cec ggg gat ctg aaa ata ttg ggt gga tta 576 
Ala Gly Asn Glu Ser Leu Pro Gly Asp Leu Lys lie Leu Gly Gly Leu 
180 185 190 

eta tge tge cec ttc ttc tgg ggc teg aag cea att ggg teg gag get 624 
Leu Cys Cys Pro Phe Phe Trp Gly Ser Lys Pro I le Gly Ser Glu Ala 
195 200 205 

gtt gag ggg cac gag cag agt ttg gcc atg aag gtc tgg aac ttt gcc 672 
Val Glu Gly His Glu Gin Ser Leu Ala Met Lys Val Trp Asn Phe Ala 
210 215 220 

tge cet gat gcc cec ggt gga ate gat aac cec tgg ate aac cec tgt 720 
Cys Pro Asp Ala Pro Gly Gly I le Asp Asn Pro Trp I le Asn Pro Cys 
225 230 235 240 

gtt cet ggg gea cec tet ttg gee act ett gee tge tet aag ttg etc 768 
Val Pro Gly Ala Pro Ser Leu Ala Thr Leu Ala Cys Ser Lys Leu Leu 
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245 250 255 

gtt act ate act ggc aaa gac gag ttc aga gac aga gat att etc tac 816 
Val Thr lie Thr Gly Lys Asp Glu Phe Arg Asp Arg Asp I le Leu Tyr 
260 265 270 

oao cac acc gtt gag caa agt ggc tgg caa ggt gaa ctt caa etc ttt 864 
His His Thr Val Glu Gin Ser Gly Trp Gin Gly Glu Leu Gin Leu Phe 
275 280 285 

gat get ggc gat gag gag oat get ttc cag etc ttc aag cet gag act 912 
Asp Ala Gly Asp Glu Glu His Ala Phe Gin Leu Phe Lys Pro Glu Thr 
290 295 300 

eat ctt get aaa gee atg ate aaa cgc ttg get tet ttt ctg gtt tga 960 
His Leu Ala Lys Ala Met I le Lys Arg Leu Ala Ser Phe Leu Val 
305 310 315 

<210> 5 

<211> 25 

<212> DNA 

<213> Artificial Sequence 

<400> 5 

gtcatatggc gaaggagata gtgaa 25 

<210> 6 
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<211> 24 

<212> DMA 

<213> Artificial Sequence 
<400> 6 

agggatccat caaaccagaa aaga 24 

<210> 7 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

gtcatatggc ttcttcaacc tcaac 25 



<210> 8 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

ctggatcctc aaacaaggaa ggaag 25 



<210> 9 

<211> 35 

<212> \m 

<213> Artificial 



Sequence 
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<400> 9 

ggggcccgga tccacggcga aggagatagt gaaag 35 

<210> 10 
<211> 30 
<212> DMA 

<213> Artificial Sequence 
<400> 10 

gggagctcga gtcaaaccag aaaagaagcc 30 
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